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SECTION I 

INTRODUCTION 

Thia manual provides instruotiona for validating the Liquid Oxygen 
Tanking Control System (Electrical) MDM Series, R&D, at the AFMTC & 
S-l SiteB, These instructions ere applicable to the systems as designed 
on the date of publication. Design changes may be required during, or 
after, system installation at the alte. If changes are made which affect 
these Instructions, this manual vd.ll aleT be revised. 

The only permissible deviations to the procedures outlined in this 
document are those dictated by site installation difficulties. Such 
deviations shall be considered interim and must be forwarded to the Launch- 
ing Controls Design Group for information and concurrence. Approved devia- 
tions will be automatically included in the next manual revision. 

The test data sheet contained in this manual is a sample copy only 
and is not intended for actual test recording purposes. Separate copies 
of the test data sheet are furnished only to those departments whose 
activities require test data recording. These additional test data sheets 
are distributed under an identical cover shejt to the one on this manual 
except for the additional notation of "Test Data Sheet Only", Comparison 
of this special cover sheet with the one on thia procedure correlates the 
two documents. 

Personnel concerned with the use of this validation procedure can 
contribute to the effectiveness of any revisions by forwarding comments 
and suggestions to the Launching Controls Design Group, Building 4, 
Column 02,  Montgomery Site, Convalr Astronautics, 

N 9 T ^ QE 

This document is Intended for use as an acceptance validation 
procedure only. When this control system has been accepted 
(Inspected, bought-off, seid, validated, etc,), no further 
requirement should exist for this document other than for 
inference purposes only. Continued checking of accepted systems 
occurs during the performance of Field Test Procedures, Count- 
downs, Composite System Checkouts, or Testing and Operating 
Procedures published by Groups having over-all system respon- 
sllbillty. 
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SECTION II 

REQUIREMENTS 

2-1 Msrsafigjacftvaagg 

27-69162 Diagram-Schematio, Liquid Oxygen Tanking APWC & S-l, 
"D" Series 

27-6^155 Diagram-Wiring, Control Liquid Oxygen, "D" Series 

27-69118 Diagram-Wiring, Console Assembly, Liquid Oxygen, "D" Series 

27-65001 Diagram-Schematic, Propellant-Tanking, Signal Responder 
Trailer, "D" Series 

27-65000 Diagram-Schematic, Propellant level. Signal Responder Trailer, 
HDK Series 

7-17119 Schematic-Hot Wire Liquid-Gas Defector 

7-17120 Assembly-Hot Wire Liquld-Oas Detector 

2-2 Eauipaent Reaulrements 

Liquid Oxygen Tanking Control Console (Blockhouse) 
Signal Responder Trailer 
Missile Ground Rectifier (Blockhouse) 
Cabinet-Amplifier Rack (Transfer Room) 

2-3   ft>B^ EflitoSBJi 

2 Multimeters 
2 Special DC Voltmeters, each consisting of a regular 0-50 Volt DC 
Voltmeter with a 28 ohm 30 watt resistor connected In parallel with 
the meter. 
3 Potentiometers, 10 turn, 0-25 ohms, with calibrated dials, 

2-4 gfigia&M BSfljtoSSl&g 

28 Volts DC supplied by Missile Ground Rectifier 
115 Volts, 60 cycles supplied by Facility Povrer Console 

FORM ,1-I»7 
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SECTION in 

VALIDATION PROCEDURE 

3-1 Smogm. 

3-2 

FORM A-1JT 

Thia procedure determines that the electrical control equipaient 
and circuitry of the Liquid Oxygen Tanking Control Syfctem is 
functioning correctly and is properly connected. 

The following system preparations must be accomplished before validation 
begins i 

1, Disconnect P115, P19, P129, P12 from J115, Jl9, J129i, H-Z respectively, 
Ihls disconnects the Relay Panel and Ground Electrical Box in th» 
Transfer Room. 

2, Disconnect P109 and P110 from J109 and J110 resjwctively. This 
disconnects the Liquid Oxygen Transfer Unit, 

3, Disconnect P-42 from JA2,    Thia disconnects the Hydraulic Console. 

4, Disconnect P201 from J201, This disconnects the Pneumatic Console, 

5, Disconnect P105 from J105 and P106 from J106, This discormecte the 
Purge Auxiliary Control Box (27-69173) (Transfer Room), 

6, Disconnect Pill from Jill in the JA1 No. 1 Launcher Box, Ihls 
disconnects the Purge local Control Box (27-69172). 

7, IMdlical Cable plugs P1005 and P1CC7 must be connected to the 
Signal Responder Trailer, 

8, Check that system interconnecting cable plugs P71, P72, P73, 
and P76B are connected to the Liquid Oxygen Tanking Console, 

9, Disconnect thii wires that come from P71 at the terminal boards 
of the Contractor's Remots Control Panel (Vent) and the Contrac- 
tor's Remote Control Panel (Presaurization) In the Blockhouse, 
Labsl each wire with the number or letter of the terminal from 
which It was removed, 

10, Disconnect P52 & P51 from J52 & J51. This disconnects tie Fuel 
Console, . 

11, Disconnect the appropriate plug to disconnect the Liquid Nitrogen 
Supply Vent and Pressure Solenoids (Liquid Oxygen Storage Area) 
from the Console, 

—^ - J 
iMi 
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12. Diuconreco the wires that oome  from P72 at the terminal board 
of the Control Station in the Blockhouse. ThlB Jisconnects 
the Dump VP.IVS reao'-e controla and valve motor. Label each 
wire with the number or letter of the tenoinal from which it 
was removed. 

13. All switches on the Console Panel and the Pro- 'lant Level 
Panel and Propellant Tanking Panel (Signal Re&ronder Trailer) 
must be in their OFF or normal CENTER positions, 

14. At the Facility Power Control Panel, the following switches 
must, be thrown ONs 

a. Missile Ground Rectifier (28 volts DC) 

b. Blockhouse Equipment Panel (115 volts AC) 

c. At the Pneumatic Aux. Rack (27-69127) plpoe a Jumper between 
terminals 10 and 12 on TB102, Turn the power switch to ON 
In the Power Supply (P3-1) one unit. 

15. Press all press-to-teat lights. Each light should come on when 
pressed and go .off when released. 

3-3 £&fi&äa£6 

The two columns below, Operation and Observation, show the actions 
to be performed and the results to be observed during the valida- 
tion of the electrical controls of the Liquid Oxygen Tanking Control 
System "D" Series. 

S 

OPERATION 

1.0 Connect a d-c voltmeter across 
pins k(+) and X(-) of P1C9 and 
another d-c voltmeter across 
pins k(+) end X(-) of P110. 
(Maintain these connections 
through step 1.2.) 

1.1 Connect an ohmmeter between pins 
jj and 2 of P71.« (Remove after 
step 1.2.) 

(a) 

OBSERVATION 

Both meters indicate zero 
volts. 

(a)    Ohmmeter indicates circuit 
continuity. 

FORM A-117 
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1.2    Throw the PANh.L POWER switch 
to the on ixiaition. 

OBSERVATION 

(a) PANE], PO/.^ light  (preenj 
comes on. 

(b) Both voltiiieters indicate 
28 volta dc. 

(c) Ghmmeter indicates an open 
circuit. 

lAQJäMjQ2Si£i.ü lÜMUsJIsJZe Hr vtegg 

2.0 

2.1 

2.2 

2.3 

Install a Jumper between pin 
R of P12 and pin F of P115 
In the Transfer Boom. 
(Remove the jumper after the 
following atop.) 

Throw the h  JSILE VALVE HEATERS 
switch to the on position, 
(Return switch to off position,J 

Install a jumper between pins A 
and F of P115 in the Transfer 
Room. (Remove. jumper after 
obsorvation.) 

Gonr.rrt an ohmmeter between pin E 
of PUS and pin K of P129, pin D 
of P115 and pin J of P129, pin C 
of P115 and pin U of P129, pin B 
of P115 and pin L of Pi9 in sequence. 

(a) No panel indication. 

(a) MISSILS VALVE HEATERS ON 
light (green) comes on. 
(light goes off.) • 

(a) MISSILE VALVE HEATERS ON 
li^ht (green) comes on. 
(Light goes off.) 

(a) Ohmmeter indicates circuit 
continuity for each connec- 
tion. 

Vent and Pres^urization Valves 

3.0 

3.1 

Connect an ohmraeter between ter-  v 

minals 3 and 12 at the Contrac- 
tors Remote Control Panel (Vent) 
in the Blockhouse. (Maintain 
this crrnriection through step 3.2.) 

Connect an ohmmeter between 
torralnale ? end ^ at the Contrac- 
tors Remote Control Panel -(Presaurl- 
zation) in the Blockhouse. 
(Maintain this connection through 
step 3.2.) 

(a) Ohmmeter indicates an open 
circuit. 

(a) Ohmmater indicates an open 
circuit. 

FORM A-2S7 
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3.2    Throw the PANivL PO^R switch to 
the off position,     (Uisconricnt 
ohmmetera  (stops 3.C end 3.1 
after observaiion}. 

3.3    Apply +28 volts de to tsnainal 
^ at the Contractors Remote 
Control Panel (Vent),     (Rexnove 
voltage after observatior.) 

3.4.    Apply +2B volts dc to terminal 
3 at the Contractors Remote 
Control Panel (Vent).    Maintain 
this voltage through the next 
step. 

3.5    Throw the STORAGE TANK VALVEo 
switch to the vent position. 
(After observation, return 
switch to the close position 
and disconnect +2B volts dc 
(step 3.4). 

3*6    Connect a d-c voltmeter across 
terminal 1C(+) at the Contrac- 
tors Remote Control Panel 
(Vent)  and the -28 volt dc bus. 
(Maintain this connection during 
the following stop.) 

3.7 Instell a jumper between terminrls 
2 and  3 on the V£NT VALVr, OPEN 
light,     (Disconnect jumper and 
meter  (step 3.6) after observa- 
tions) . 

3.8 Connect a d-c voltmeter across 
terminal 5(-0 at, the Contractors 
Remote Control Panel (Vent) and 
the -23 volt dc bus,     (Maintain 
this connection through step 
3.15.) 

3.9 Connect a d-c voltmeter across ter- 
minal 3 at the Contractors Remote 
Control Panel  (Pressurizetion) 
and the -28 volt dc bus.   (Main- 
tain this connection through step 
3.15.) 

PAGE 6 
REPORT NO.     A-N~27-CC£ 

MODEL X3K-63 

ODSKRVATIgN 

(a) PAMrL. POWER light  (green) 
goes off. 

(b) Both ohmmetsrs indicnte 
circuit continuity. 

fa)    PANEL POWER light  (green) 
remains off. 

(a)    No panel indication. 

(a)    PAN5L PQ.-.'^R light (green) 
remains off. 

(a)    Meter indicates zero volts. 

(«0    VENT VALVE OPEN li^ht 
(green)  comes on.     (Light 
goes off.) 

(b)    Meter indicates zero volts. 

(a)    Meter indicates zero volts. 

(a)    Meter indicates zero volts. 

FORM A-aS7 
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OPERATION 0B3KRVATIOrt 

3.10 Install a jumper between terminals (a) PRE3.SURIZJ;.G VALVu  OPrJN 
2 and  3 on  the  PRK.x,JRI^AI'IX  VAJ.VH: lif^ht  (pr-^en)   co.aeo on. 
Oi'fjN light.     (Remove .-lumper after (Li.^bt goos off.; 
observetio2.) 

(b) heter (stnp 3.9)  inlicat-s 
zero volt;-). 

3.11 Install a jumper between terminals (i) No panel, indication. 
3 and 10 at the Cor.trqctors R«inote 
Control Panel   (Ver.tJ.     (Remove 
the jumper after stop 3.15.) 

3.12 Throw the PAfvEL POWbR switch to (a) PA;.KL POl/.-'.R light   (gnen) 
the on position. comes on. 

(b) ,'ieter (atep 3,P) indicates 
?.:. v-U..'- dc. 

3.13 Throw the STORAGE TANK VALVES (a) VLNT VALVi GPcN  Ught 
switch to the vent position. (green)  comes on. 

(b) Meter  (step 3.^)  indicates 
zero volts. 

3.U Throw the STORAGE TANK VALVES (a) VENT VALVE 01 EN light 
switch to the pressurize (green)  poes off. 
position. 

fb) PREcoURIZlMG VALVE OPEN 
light  (green)  comes on. 

(c) Both meters   ''step's  3.^ 
and 3.9) indicate 28 volts 
dc. 

3.15 Throw the STORAGE TAKK VAIVisS (a) PRE^URIZATTON1 VAi^VE OPEN 
switch to the close   (center) light   (green)  goes off. 
positior.     (Remnvfi  nil   J!irc]«r3 
and m^ter* after obrf-rvntior.) (b) Heter (step 3.9)  indicates 

zero volts. 

■ 

FORM A-2S7 
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4el 

OPERATION OBfibRVATJO^i 

Valve pnnel iishts 

Connect one end of n jumper to 
pin k of P109 st the Liquid 
Oxygen Tran.Tfer Unit and 
leavs connected through the 
following procedure:  Connect 
the open end of the jumper 
to the following pins in 
sequence and observe that 
the proper indicator lijht 
(amber or green} come?? on„ 
Lights will go off when 
jumper is disconnected. 

Connactor-Pin 

PllO-E 
PllO-G 
P1C9-G 
P109~L 
P1C9-I 
P109-J 
P109-D 
Pir9-E 
P1C9-A 
P1C9-B 
P109-M 
P1C9-T 

P109-P 
F.1C9-Q 
P109-O 

P109-f 
PUC-I. 
P1]C-T 
P]10~J 
PllC-M 
PllCB 

Indicator Light 

PUMP INIi;T LR-3 OPEh  (green) 
PUMP INL^T LR..3 CLOSED  (amber) 
PUMP LA BYPASS OPEN  (green) 
PUMP LA BYPASS CLOSED  (amber) 
PUMF LB BYPASS OPEN   (green) 
FU>1P LB BYPASS CLOSED (amber) 
PUMP LA OUTLET OPEN  (green) 
PUKP LA OUTLET CLOSED  (amber) 
PUl-lP LB OUTLLT OPEN  (green) 
PUMP LB OUTk'T CLOSED  (amber) 
CCO^n INLF.T LC-2 OPEN   (green) 
COOLER INLET LC-2 CLOSED  (amber) 
THR0TT1E ]Jü-1 OPEN   (green) 
THROTTLE l.C-1 CLOSED  (amber) 
OVERBOARD Li:-! OPEiN   (green) 
0V5,RB0ARD Li-1 CLOSED  (amber) 
PL-MP OUTLET LR-4 OPEN   (green) 
P'JI-IP OUTIEf lR~/k CLOSED   (sjnber) 
GRAV RETURN LP-2 OPEN   (green) 
GRAV RETURN l.R-2 CiXDSED   (nmber) 
PUMP RETURN LR-1 OPEN   (green) 

Remove jumper connected in 
step A.C. 

(a)    No panel indication. 

gupey Coplep Uj^QUxogSa^^ 

i,0   Disconnect the six wires from 
the terminals marked ten(lC) 
minuses, one  (l) hour,  and 
two (2) hours at the Super 
Cooler (LN/2 Heat Exchanger 
in the LO/2 storage area). 

(a) No panel indication. 

(b) POWER light (white) comes 
on (LOX-GOX PANEL), 

FORM A-237 
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5.0 

5.1 

5.2 

^ 

5.J 

OraRATION 

(Con't) 
Connect a 0-25 ohm, 10 turn potentto- 
iBster (set for zero) to the two leads 
marked two (2) noura, one lead should 
be connected to the wiper.  This will 
be designated aa the (A) potentiometer. 
Jumper the two leads marked ten (10) 
minuies. Connect another 0-^5 ohm, 
10 turn potentiometer (set 1'or zero 
ohms to the two leads marked one (1) 
hour. Connect one lead to the zero 
end and the ether lead to the wiper 
end. This will be designated as the 
(B) potentiometer.  (Leave potentio- 
meters connected.) Throw the power 
switch to the ON position on both 
the 2 HOURS and 10 MIN Hot-Wire Liquid 
Gae Detector amplifiers in the Cabinet 
-Amplifier Rack (7-68371) in the 
Transfer Room, 

Slowly increase the resistance 
of the "A" potentiometer until 
the 2  Hour light goes off and 
the 1 Hour light comes on. 

OBSERVATION 

(c) <i  HOUR light (green) comes on. 

Connect the two Special d-c 
voltmeters to the LK2 Supply 
Solenoid plug. (Liquid Oxygen 
Storage Area) One meter should 
be connected across the VEM 
solenoid pin and -28 volt bus and 
the second meter should be connected 
across the PRESS, pin and the -28 
volt bus. (Leave meters connected 
through step 5.5.) 

Slowly increase the reoiatance 
of the (B) potentiometer until 
the 1 Hour light goes off ujnd 
th^ 10 MIN light comes on. 

(a) 2 HOURS light (green) goes 
off. 

(b) 1 HOUR light (treen) comes 
on. 

(c) Calibrated dial on the 
potentiometer indicates 
approximately 10 ohms. 

(a) Both meters indicate 
aero voita. 

(a) 1 HOUR light (green) 
goes off. 

(b) 10 MINXES light (red) 
comes on. 

(c) Calibrated dial on 
potentiometer indicates 
approximately 10 ohms. 

L ina ¥ ■    ^    *' ■• *»"■"•■»■ — 
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OPERATION 

5.3    (Con't.) 

5.^   Connect a third 0-25 ohm, 
10 turn potentiometer 
(set for zero)  to the leade 
marked ten  (10) minutes at 
the Super Cooler.     (Leave 
potentiometer connected.) 

5.5   Slowly increase the resistance 
of tne potentiometer (step 5.4) 
until the 10 MIN light goes off. 

OBSERVATION 

(d)    Each meter indicatea 
2B volts dec 

■a)    No panel indication. 

5.6 Disconnect the three poten- 
tiometers and two voltmeters. 
Reconnect wires disconnected 
in stop 5.0. 

(a) 10 MINUTES light goes off. 

(b) Each meter indicates 28 volts 
dc. 

(a)    No panel indication. 

DUMP VALVE 

6.0 

6.1 

6.2 

6.3 

Apply +28 volts dc to terminal 
12 at the Control Station in 
the Blockhouse.    Maintain this 
voltage until step 6.5. 

Install a jumper between terminals 
3 and 10.     Lnetall another Jumper 
between terminals  5 and li,    hiain- 
tain these connections until step 
25.19. 

Throw the DUMP VALVE switch to the 
open position.     (Release - switch 
returns to center position.) 

Throw the DUMP VALVE switch to 
the close position.    (Release 
-switch returns to center 
position.) 

(a)    No panel indication. 

(a)    No panel indication. 

(a)    DUMP VALVE OPEN light (green) 
comes on.     (Light stays on.) 

(a) DUMP VALVE OPEN light (green) 
goes off. 

(b) DUMP VALVE CLOSED light (amber) 
comes on.     (Light goes off.) 

*0*M  A-2)r 

B-   IA "■ - *"■-*■ »    - 



A 

C O N V A ! R 
ASTRONAUTICS 

CONVAiR  4 D'V.SiON OF 

OrNKRAL DYNAMICS CORPORATION 

PAGE     11 
REPORT NO. AZN-27-008 
WODEL    XSM-65 
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OPERATION 

6,4. Connect a d-c voltmeter across      (a) 
terminal S (+) and the -28 volt 
dc bus. (Maintain this connection 
during the following step), 

6.5 Disconnect the +28 volts dc from    (e) 
terminal 12 (atep 600) and throw 
the DUMP VA1VE switrh to the open    (b) 
position. (Release - switch returns 
to center positsica). 

6.6 Reconnect .the +28 volts d-c to tarndnal (a) 
12 (step 6.C). Maintain this con- 
nection until atep 25.20, 

Fill & Drain Valve 

7.0 Apply +28 volts dc to pin I of P1C5  (a) 
at the Purge Auxiliary Control Box 
(27-69173) in the Cabinet-Amplifier 
Rack (7-68371) in the Transfer Room. 
(Roiiiove after indication). 

7.1 Apply +28 volts dc fo pin Z of P105. (a) 
(Remove after indication). 

7.2 Apply +28 volts dc to pin p of Jill  (a) 
in the JAl No, 1 Launcher Box. 
(Remove after indication), 

7.3 Apply +28 volts dc to pin r of Jill, (a) 
(Remove after indication). 

7.4 Install a Jumper between pin H of   (a) 
P106. and pin Y of P105. (Remove 
the jumper after step 7«6.) 

7.5 Throw the FILL & DRAIN VALSS switch  (a) 
to the open position. (Then release.) 

7.6 Throw the FILL & DRAIN VALVE awitch  (a) 
to the close position, (Then release.) 

7.7 Connect a d-c voltmeter across pin   (a) 
H of P106 and ground. (Maintain this 
connection through step 7.9). 

OBSERVATION 

Meter indicates 28 volts dc. 

Meter indicates zero volts, 

DUMP VALVE OPEN light (green) 
does not come on. 

No panel indication. 

FILL & DRAIN VALVE OPEN light 
(green) comes on. (Light 
goes off.) 

FILL & DRAIN VALVE CLOSED light 
(amber) comes on. (Light goes 
off.) 

FILL & DRAIN VALVE OPEN light 
(green) comes on. (Light goes 
off.) 

FILL & DRAIN VALVE CLOSED light 
(amber) comes on. (Light 
goes off). 

No panel indication. 

FILL-& DRAIN VALVE OPEN light 
(green) comes on. 

FILL & DRAIN VALVE OPEN light 
(green) goes off. 

Mater indicates aero volts. 

'ONM A-237 
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OPERATION 

7.8 Throw the FILL & DRAIN VALVL switch 
to the open position.     (Then relenje.) 

7.9 Throw the FILL & DRAIN VA^VE avitch 
to the close pocition,     (Then 
ruleaee.) 

7.10 Install a jumper between pin H 
of i-.lC6 and pin Y of IIC5. 
(Leave the jumper in vu^til step 
25.19.) 

O-oLHVAriQN 

(a)    Met-.T indicatea 22 volts do, 

/ 

(e)    Meter indicates zero volts. 

(SL)    NO para;.! indicatlori. 

Operational Poyor Bug 

8.0 Throw the OPLRATIINAL PO/.'EH switch 
to the on position. 

8.1 Install a jumper between pirs k 
and A of F11C.    (Ro.Tove  jumper 
after objervation.) 

8.2 Apply +23 volts do to pin V of 
P42 at the Hydraulic Console, 
(Disconnect raoraentarily  then 
reccr.n;ct.    Leave connected until 
ste^. '3,6.] 

8.3 Throw  the OPERATIONAL F0..^l switch 
to the off pojltion, 

8.4 Install a juiaper between pins k 
and A of P11C, Leuve jumper in 
until step S.1C. 

8.5 Throw the OFcJUTTONAL P0..EP. switch 
to the on position, 

8.6 Discomiijct +2S vol^s dc frou pin V 
Of P42  (step -i..;.    Turn  the TEST 
POSITION' switch to the on position 
(then off). 

8.7 Apply +28 volts dc to pin V of 
P201 at the Pneumatic Consoln. 

(a)    No prmel  indicotion, 

(a) 

(<0 

(P) 

(a) 

(e) 

(a) 

VAi-Vi  CCTROL PREJJ1JRE ON 
light,  (green)  coines on. 
(.'J^ht toes off.) 

MIS^IL.-: PRESJ'JRIZED light 
(green) comes on. {-lunt 
goes off moioentari'lv then 
couiüo back on.) 

No i>anel indicfiüon. 

VALVE GJuTROL I-REoJURE ON 
light   (green)  Cü.DOQ on. 

OPi^KAriONAL P0...J? ON light 
(grtK.n)  comes on. 

No panel indlout-ion. 

(a) 

(b) 

OPERATIOr.AL POWER ON light 
(groon)  goes off. 

MIJ5ILE PRESSL/RI/.ED light 
(green) goes off. 

»ORM  A>aJ7 
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PKRATION 

8.8 Disconnect the +2^ volts dc from 
pin Y of P2ri (step l'.7], 

8.9 Turn thn Tr.ST POolTION svnt.ch 
to the on position. 

8.10 Remove the lumper between ping 
k and A of P110 (step 8./..). 

0P3KHVATI0N 

(a) ho  panel indication. 

(a) TtST POSITION ON light (red) 
cci.'ies on. 

(b) OPERATIOilAL POWER ON light 
(green) comes on. 

(a) VALVE CONTROL PRESSURE ON light 
(greer) goes off. 

Airborne (k^b)  V^lve 

9.0 Apply +28 volt? to pin T of P1C5 
at the Purge Auxiliary Control 
Box (27-69173) In the Cabinet 
-Amplifier Rack (7-68371) In 
the Transfer Rocun,  (Remove sfter 
indicptior.) 

9.1 Apply +28 volts do to pin U 
of P105.  (Remove after indica- 
tion.) 

9.2 Apply +28 volts dc to pin m of 
Pill in the JA1 No. 3. kumchor 
Box.  (Remove after indlcabior.,) 

9.3 ^pply +23 volts dc to pin n of 
Pill,  (Remove after indicatior,) 

9.A Install a jumper between pin B 
of PI06 and pin T of PI 05.  (Lenve 
jumper In until step 25.19.) 

9.5 Throw the ft-B VAi VE switch to thf 
open poaition.  (Relense) 

9.6 Throw the A-B VALVE switch to the 
close position.  (Release) 

9.7 Throw the A-B VALVE swit-ch to the 
open position,  (Release) 

(a) A-B VAIV3 OPEN light fcreen) 
comes on.  (Light goes'off.) 

(a) A-B VALVE CLOSED light (amber) 
comes on.  (Light goes off.) 

(a) A-B VALVE OPEN light (green) 
copies on.  (Light goes off.) 

(a) A-B VALVE CLOSED light (amber) 
comes on.  (Light goes off.) 

(a) No panel Indication. 

(a)  A-P VALVE open light (green) 
comes or, 

(a) A-B VALVK OPEN light (green) 
gOO3  Off. 

(a)    A-B VALVE OPEN light  (green) 
comes on. 

rORM   A-237 
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Oi':.:iAriON 

9.8 Throw the OPaRATIONAL PüWi^R switch 
to the off position,  (Return to 
the on position after obsexvation,) 

(a) 

(b) 

GPr>RAriON/\L POWüR ON  light 
(green)  goes off.     (Light 
comes on.} 

FILL & DRAIN VAuVE OPEN light 
(green)  goes off. 

Pump Inlo-t Valve   (LR 

(a) 

rÜ 
IC.C Connect a cipecia.)  d-c voitneter 

across pin W (+y ard pin X   (-) 
of P109 at the Liquid Oxygrn 
TpQPßfBr Unit.   (Maintain this 
connection through step IC.;.) 

1C.1 Throw the PUMP INU? VAi,VE switch 
to the close position,     (i^ioiiientery 
type svdtch returns to center when 
released.) 

1C.2 Throw the PUMP iNLtf VALVt switch 
to the open position.     (Releose) 

1C,3 Instrll a jumper between pin W 
of Pi09 and pin G of P.UC,    I^ave 
iumpei* in until ptep 2i.l9, 

Meter indicates zero volts. 

(a)    Meter indicates 23 volts do. 

(a) 

Meter Indicates zero volb.i, 

No panel indicaticn. 

11,0 Connect e d-c voltmeter across 
pin 0 (+) and pin X  (-) of P11C 
at the Liquid Oxygen Transfer 
Unit,     (Maintain this connectjon 
through step 11,4.) 

i'hrottl? Vplve   (LC-l) 

(a) fieter Ir.riJcntes zero volto. 

11.1 Connect a d-c voltmeter across 
pin H  (+) of PUG and pin X   (-) 
of P109.     (Maintain this connection 
during the following step.) 

11.2 Throw the THRC'ITLfi VAIVE switch to 
the open position.     (Release efter 
observation - switch will return to 
canter position.) 

(n)    Nieter indicates zero volts. 

(a) Both meters (steps 11,0 and 
11,1) indicate 2? volts dc, 
(both meters indie«te zero* 
volts.) 

^ 
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11.3 Connoct H d-C voltmeter «cross 
pin N   (■+) of FilC nr.'l p:r. X   (-) 
of P1.C9.     (ilainUin  ohiü connection 
during the rollowlng step.) 

31.4 Throw the THROTTi^ VMVK switch 
to tho close poüiLlor.,     (Release 
^ter observation - aw^ch v.'.l] 
rotorn to center pcaitiorj.) 

11.5 InstalJ  e  juniper b-tw^en pin N of 
MIC and pin Q of P1C9 and aiiOther 
Jurope-r between pin H of il3C and pin 
P of P1C9.    Lefive both .Ui.-.ap^rs in 
until stup Z/,,!1?, 

piJiiipir..LC 

12,0    Instr.ll n jumper b.tveen tonünals 
TB2 and   n;   (tuiup IG)  ft tr.e  Tac- 
tical Jvitch l'niiC±,     (Letvo the 
jumper in thjrouyh ätep 13.1C'.; 

12.1 Throw the T'IRCITLL VALVi swatch 
to the. open position and holi 
act^ßted untiJ  ohcorvations nre 
cou^luoed.     (twitch returns to 
center position uhen r-f.lcasod,) 

12.2 Throw the THRCITLi VAJL'/E switch 
to the close position ani holi 
actu/^Led  until observe Lions are 
complctad.     (iudtch returns to 
center position when releaseJ,) 

12,3    Presc  tne PUKP LC JTARI button. 

••ORM   A-1M 
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OBSERVATION 

(a)    fieter indicates zero volts. 

(a)    both meters (steps 11,C and 
LI.?)  indicfttp 2^ voltj dc, 
(both loetera indicate zero 
volta,} 

(a)    No panel indication. 

(a,    l.c pjinel indicstion. 

(aj    TliROITLt; LC-1 OPaN light 
(i^roer.)  comes on,     (Lighn 
goes off.) 

(b)    Aft^r approximately 5 seconds, 
iiinOTT).^ VAx,Vi: PO.KR ON light 
f^reer.)  comes on.     (Light 
poes off.) 

(a) TMRUTTLK LC-.l CLOoiiD light 
(n:iiber)  cornea on.     (Light 
goes off.) 

(b) Aft*er approximately 5 seconds, 
THRGXiU. VALVa PO^R 0^ light 
(?reer.)  comes on.   . (Light 
goes off.) 

(a) PUMP LC POWER ON light (green) 
comes on, 

(b) THR0TT1£ VALVE PO^ER ON light 
(gi^en)  comes on. 

J 
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12.-4    Throw the THHOTTLE VALVh switch 
to the opf:n position and hol'i ac 
tuated until observations are 
complete 1,     (Svdtch returns to 
center jrosition when röiöasol.) 

12.5    Throw the THROTTLE VMVi 3wILch 
to  the close position and hold 
actunted until obyervhtions are 
coiaploted.     (switch röturns to 
cantor pojition yh^n reloaded.) 

12.6   Press the PUM3 LC JiDP button. 

12.7    Press the PUMP LC GIART button. 

12.8    Tnrow the OPERATIONAL PO.vKR switch 
to the off position,     (^fte^ obser- 
vation,  throw switch on position * 
again«; 
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(a) 

(b) 

(e) 

(b) 

(a) 

(b) 

(a) 

(b) 

(a) 

(b) 

( c) 

Pmaoa LA  m\  ^ 

in) .13-0    InstMl a jumper between terminals 
TB 2 and TB 3 (Pump U) and another 
Jumper bctueen ternij,nals TB 2 and 
IB 3 (Pump LB) at the Tactical Switch 
Panel,    (Leave the jumpers in until 
specified during the following procedure.) 

QPSERVATZOjN 

THHG'ivrL£ LC-1 OPt^N  Ught 
(green) comes on.     (Light 
f^OGS off.) 

PUi'iP LC POWER    ON and THROTTLE 
VALVE POwER 0M jlghts  (green) 
reiEain or. 

THROTTLE LC-1 a OS ED ll-ht 
(amber) comes on.     (Light 
goes off,) 

PUMP LC POWER ON and THROTTLE 
VALVE POWER ON lights (green) 
remain on, 

PUI>)P LC P0r,ER 0W light  (green) 
goes off. 

THROTTLE VAL1/E PO^ER OK Ught 
(green) goes off, j 

PUi'iP LC POwER OH light (green) 
comes on. 

THROTTLE VA~VE POvVER ON light 
(green) comes on. 

OPERATIOLAL POWER ON light 
(green) goes off.     (Light 
comes on.) 

PUMP LC POWER OH light  (green) 
goes off, 

THROTTLE VALVE POWER Ob light 
(green) goes off. 

No panel indication. 

'OHM A-dSJ 
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13,1 Press th^ PUMPS LA AND LB START 
button. 

13.2 Remove the Juaper (stpp 13,C) 
betwean TD 2  and TB 3 (Pump LA) 
at, tho Tpnticnl  Switch Psnel. 
(Reconnect Jumper after next 
stop in complete.) 

13.3 PreD3 the PÜXPS U  AND LB START 
button. 

PAGS 17 
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13.^    Reconnect Jumper removed in step 13.T. 
Remove tho Juiriper  (step "l3.r)  between 
terminals TE 2 and TB 3 (Pmno LB). 
(Reconnsot Jumper •-'fter next st^p is 
complete,) 

13.5 Press the PUMPS LA Ahd LP START 
button. 

13.6 Reconnect the Jumper removed in 
ste;   13.^.    Pre;:::  t>o PUMPS LA 
AND LB START button. 

13.7    Press the PUMPJ LA & LB STOP 
button. 

OBSERVATION 

(a) PUMP .LB FO.iR OK light 
(preen)  comes on. 

(b) After n delay of approximately 
5 secondss 

PUMP LA PQ,;KR ON light  (grean) 
comes on. 

(a)    iio panel indicetion. 

(a) PUMP LB POWÜR ON light (green) 
comes on, 

(b) Approximately 10 seconds after 
indication (a): 

PUMP LB PO'A'üR ON light  (green) 
goea off, 

(<0    No panel indication. 

(a)    Uo panel irriication. 

(a) PUMP LB PO/LR ON light  (green) 
cornea on. 

(b) After e delny of approximately 
5 seconds; 

PUMP LA PO'-iEH ON light  (green) 
comes on. 

(a) PUMP LB POWFR ON light  (green) 
gees off. 

(b) PUMP LA P0L.ÜR ON Jight (green) 
goes off. 

«■OHM A<237 
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13.8 Frees the PUMPS IA AND LB START 
butt on. 

13.9 Press the PUMP LC START button. 

13.10 Throw the OPERATIONAL POWER switch 
to the off position. (After ob- 
servation, throw the switch on 
position again.) (Remove the 
three jiumpers at the Tactical 
Switch Panel that were installed 
in steps 12.Ü and 13.0.) 

PAGE     18 
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QBSERVATIOIi 

(a) PUMP LB POWER ON light 
(green) comes on, 

(b) After a delay of approximately 
5 seconds: 

PUMP LA POWER UN light (green) 
comes on. 

(a) No panel Indication. 

(a) OPERATIONAL POWER ON light 
(green) goes off. (Light 
comes on.) 

(b) PUMP LB POWER ON light (green) 
goes off, 

(c) PUMP LA POWER ON light (green) 
goes off. 

Bypass Valves Switch 

U.O 

•flh 
4k 

Connect a Special d-c voltmeter 
across pin R(+) and pin X(-) 
of P109, and another Special 
d-c voltmeter across pin N 
of P109 and pin X(-) of P110. 
Maintain these connections 
through step H.3. (The negative 
sides of the meters may be left 
connected to the X pins on P109 
and P110 until step 21.3 is 
completed.) 

U.l Throw the PUMP BYPASS VALVES 
switch to the open position. 

U.2 Throw the OPERATIONAL POWER 
switch to the off position. 

U.3 Throw the PUMP BYPASS VALVES 
switch to the close position. 

(a) Both meters indicate zero volts. 

(a) Both meters indicate 28 volts 
dc. 

(a) OPERATIONAL POWER ON light 
(green) goea off. 

(b) Both meters indicate aero 
volts. 

(a) Both meters indicate zero 
volts. 

'OnH  A-JJ7 
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OPKRATIOK OBSKRVATIOM 

Outlet VRlvea Switch 

15.0 

15.1 

15.2 

Connect ,i Jpecirl d-c vcltnieter 
acro.:^ pin J  (+)  or i  X  (-) of 
P109, an'i inother Jpecial d-c 
voltmeter acrot^ pin 0  (+) of 
?1C9 and pin X  (~; of P11C. 
(l"laintriin this connect-ion t^.rough 
step 13.3.) 

rhrow the PlIWP QlITLtT VALVi^ pwltch 
to the open positäor. 

Throw the GP^IW.TIOJ^L PO-j;R switch 
to the on position. 

(a)    Both meters Indicate zero 
voll5. 

15.3 

16.C 

Throw tne PIMP 0Uri£.T VALVES switch 
to the cloae position. 

(a) Roth meters indicate zero volta. 

(a) OPERATIONAL POWER ON light 
(green) comes on, 

(b) Doth meters indictte 28 volta 
dc. 

(a) Both meters indicate zero 
volts. 

Copley Iftlet Vfilye (l^) jwltch 

16.1 

16.2 

16.3 

Connect a Special d-c voltmeter 
acroas pin H (+) and pin X (-) 
of MC9.    (Maintain this connec- 
tion through step 16.3./ 

Threw the COOLiR INLLT LG-2 swit-ch 
to the open position. 

Throw the OPERATTOivAL FOW.R switch 
to the off position. 

Throw the COOLER LNL^T LC-2 svioch 
to the close position. 

(a)    dieter indicates zero volts. 

(s)    Heter indlcrites 28 volts dc, 

(-0    OPErATIOlvAL P0".:^R ON light 
((rroen)  goes off, 

(b;    t-ieter indicates zero volts. 

(B)    heter indicates zero volts. 

Pmnr Outlet Valve  (LR-l) 

17.C 

17.1 

Connect a Special d-c voltmeter 
across pin C (+) ard pin X (-) 
of P1C9.  (Hoirtain this connec- 
tion through step 17,3.) 

Throw the PUMP OUTLET LR-4. switch 
to the open position. 

(a) Meter indicates zero volts. 

(a) Keter indicates zero volts. 

'OHM O-aJT 
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17.2 

17.3 

0P".PATI0N 

Throw the OPERATIONAL POWER switch 
to the on position. 

Th^ow thf> PUMP OUTLET LR-4 switch 
to the close posit;!or. 

OBSERVATION 

(a) OPERATIONAL POWER ON light 
(rp-pen)  comes on. 

(b) Meter indicatea 28 volts dc, 

(a)    Meter indicates zero volts. 

Oravltv Return Vr'lve  (Lfl-2} 

18.0 

18.1 

18.2 

18.3 

Connect a Special d-c voltmeter 
pcross pin F (+, and pin X {-) 
of Fir;9u  Riintcin tbi

5: oor.noc- 
tion through step 18,3.) 

Throw the GRAVITY RETi.JRN I.R-2 switch 
to the close position. 

Throw the OPERATIONAI POV/SR switch 
to the off pocitlor. 

Throw the GRAVITY RETURN LR-2 
switch to the open position. 

(a) Meter indicates zero volts. 

(a) Meter indicates 28 volts dc. 

(a) OPERVflONAL POl'ER ON light 
(green) goes off, 

(b) .leter indicates zero volts, 

(a) Meter indicates zero volts. 

£ffi£a.g„?P^4 Qprtyel 

19.0 

19a 

19.2 

19.3 

Throw the OPERATIONAL POWER switch 
to the on position. 

Connect a Special i-c voltmeter 
across pin C  (+)  ^rd pin X (-) 
of P11C,     Mfintsin this connec- 
tion through stej. 19.7.) 

Connect a Special d-c voltmeter 
across pin F (+) of P1IC and pin 
X {-)  of P1C9.     (Ms.i.rt6in this 
connection through rtep 19,7.) 

Press PUMP LC SPEED INCREASE 
button,     (Release) 

(a)    0PERATI0ML PO'.JER ON light 
(green)   comes on, 

(a)    Meter indicates zero volts. 

(2)    Met^r indicates zero volts. 

(a)    Meter on pin C  (step 19.1) 
indicates 28 volts dc,    (Meter 
indicates zero volts.) 

"OHM A-217 
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19.4. 

19.5 

19.6 

19.7 

DP "A noN 

Press P'JKF X.C 3P~ED DECREASE 
button.     (Release) 

Pross both PUMP LC Ji'LiD Ii.CRi:,AJE 
button and PUhP LC JPr-t-D DECRtAJE 
button .jixnultanoously.   (Release) 

Throw the OPSR-ATIONAL PCWiR switch 
to the off position. 

Press the PUKP LC LK-KD iNCiü-ASE 
button (release),    Prcsa the PIIKP 
LC JP^D DLGRLAJr. button (release}. 

OBSL^VVnON 

(fi) .'-ieter on pin F (step 19.2) 
Indicator '2d  volts dc. 
(Meter indicates zero volts.) 

(a) Poth meters indicate zero 
volts, (b.lther meter may 
deflect raoment'icily whil? 
pressing or releasing switches) 

(a) 0PLRAT10KAL PCK.'KR ON light 
(^rocn) goes out, 

(Q) Both meters indicate zero 
volts at e-il times. 

Pump Pet urn Vglvg (JLR-1) 

20. 0 

2C,1 

Connect a 3pecifil d-c voltmeter 
across pin Y (f) and pin X  (-) 
of P109.   (i'ialntain thJ-s connection 
through step 2C.1) 

Throw the PUMP RüTüRiN LR-1 switch 
to the open positior.     (Return switch 
to the close position.) 

(e)    dieter indicntes zero volts. 

(a)    Meter indicates 23 volts dc. 
(i'^t^r iniicr.tss zeiro volts.) 

Overboard Valve. Jj^j^j 

21.C 

21.1 

21.2 

21.3 

Connect a Jpeclel d-c voltmeter 
across pin K  (+) and pin X (-) 
on P109A (Maintain thi.r connec- 
tion through step :•.!,>:.) 

Throw the OVäRBüARD iJ^-l  switch 
to the open position. 

Throw OVcHDOARD L-~l  switch to 
the close position. 

Install a jumper between pin K 
and pin e on P1C9.  (Leave jumper 
in until etep 2.C.19.) 

(a) Meter indicates zero volts. 

(a) Meter in-iicates 2H volts dc, 

(a) i-ieter indicates aero volts. 

(A) No panel indication. 

22.0 Connect a d-c voltmeter across       (8) Meter indicates zero volta 
pin r (4) of P2C1 at the Pneumatifi * 
Console and -28 volt do bus, (]4ain- 
tain this connection tliroug' step 22.3.) 

'4 
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oi^irioi 

.?2.1    Thrr.v  t*n PRI-i-fl'I.   swlr.nh  to 
the on position. 

22.2    Throw the PANK]   PO'^R witch to 
the off po^itlor',     (Rnturn to 
the on position after obrer- 
vnti.onr:.) 

OSobRVA[ION 

(n)    PRK-FILL li.Tht  (green) 
eomps on. 

(b)    M'?t,er indicates 28 volts dc. 

(«0 

(b) 

(c) 

id) 

22.3    Throw PRK-FILL c.ritch to off 
position.     fDlr.oonncct +  side 
of meter from P201-r ^fter 
obsor«/« tionr.,) 

Step 3 Porn^sfe 

23.0 Connect a d-c voltmetr-r acroES 
pin o   f-0 of P2C:]   pt the Pneu- 
raetic Gonnole and -28 volt dc 
bu^.     (Mairtfiin this connection 
through step 23.4.) 

23.1 Throw the STEP 3 PflRMl^ION switch 
tc the on position. 

23.2    Throw the PANFL Pn,:KR switch to 
the off pcaition.     fRetorn  to 
the on position after observations.) 

( r) 

PAM'I   PO/KR ON light (green) 
goes off,     (Light comes on.) 

TEST POSITION ON light  (red) 
goes off.     (Light cornea on.) 

PRE-FJLI. light (green) goes 
off.     (Light comes on.) 

Ket.er   (st-^p 22.C)  indicates 
-oro voltr.     (Meter indicates 
2o volt^: dc.) 

PRfUFILL light (green) goes 
off. 

(b) ;-.eter indicates zero volts. 

(o) Meter indiewtea zero volts. 

STA? 3 PLRMISSTON light (green) 
co.-.es on. 

(a) 

(b)    teter indicptec 28 volts dc. 

(a) 

(b) 

(c) 

(d) 

PVvii PO1. -IR Oh light   (green) 
goes off,     (light cornea on.) 

TLST POSITION ON light (red) 
goes off,     (Light comes on,) 

STEP 3 PERMISSION light (green) 
goes off,    (Light comes on,) 

Meter (step 23.0) indicates 
zero volts.    (Meter iniicates 
28 volts dc.) 

'OHM  A-237 
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np j^l^'Ji o^^v rio^_ 

23.3 3T.,;   3 pviiVT::.3I0:.   Ij.yht 
(;;r>v;n)  goes off. 

.-i'M. T irnlicat?':  sera volts. 

23.4 ThrDw th'-  OF^R/.riCi.AL POH'V'.R switch 
to  the   on po.-.: tior. 

'.fi'r ^'ricv 'J? rcrjVt 

npi-P.AnOM^. PO'TiR ON llsht 
( ""orjr.}   coi'ioc  o-'i. 

NOTS: Jtop.: ::.:/   l^r-^vr   .::{.
c> v -ify  th.-.t tM'i J^iiap ̂ r:: jn:t"lled in previous 

24. C 
fcc thv clo:- po.,IV.:ur..     ^ "h-ow 
t) oppp. po??tiir. /ind  "'L noo.) 

/"„ v 
PHff TNl./T '.!V3 CLOÖ.D li.^ht 
f.nbrr)   -!0 ie.1 on.     (Lijht 
;:T..'S Off.: 

2.;.i Throw  tvo  T ^ V:'. •    . '. i   ;-,v..'.y' 
to  t^r  ';.'•>_>'   p"j:i'.':ir.     ':,-•    ■• j--\ 
[''•.row  uc op?n p'T.jIM'";.  ("R'I'.JB ;O] 

(b) 

"••TM^r v .n.-i CIA;?;D light 
(-.'ibor,'   revs. or.     (ijlpht 
-0-3 off.} 

rsHcrTu-, !•;-: OP^N ityht 
(^"■'■in:  roivc cr.     (..i :ht goes 
of.) 

24.2 Throw ">.?.  lV.-.H3i;;.fO !.,.-i  .i'.-: tch 
to tn.i open po::it  o:;,     (Tbro ; 
to t^c cJ.o^e po.:lt!-.r .} 

/" . '■ ov RBIWD :-;-i..i. op-:N light 
(^r-.-on:   cot;-n: cr.     (larht 
GOO3  off.} 

24.3 Throw thn DiTi/iP VILV;-; aw.1 tch to 
tho opon p03.it i^r,,     ( "hrow to 
th"  ^"Vv'O poj-1 ti''r.  M> ci  ^i/l^t :;■?.) 

(a) 

(b: 

DTMP VAJW OPEN light  (green) 
coi'ioo OP.     (U-fht gnea off.) 

('■IMP VA...V-  n.^:.-:D llfht 
f'.nbnr:  oonos or. inomentjirily, 
tiu;n .'TOOJ off,: 

24.4 Throw -v-o  «..P VAiVK   jw^.cv'  t.> th*) 
open po.l&io-.     ''I'h^j'-' I.-J  tvi> 

(a) ' •> VA'V;-: 0P";r  l.ljht no.^n on. 
(.'.As'-it  -joos o^f.:' 

24.5 Thro" t.'no  ?Il', & HR.fllN V\\VV  switch 
to th;' op^n po:.! t'-^r,     (lr^i"ow to 
the clo;v"! po^.itiion T-' r-'1   "DO.) 

(p) H-iL:, ^ 3RALk: VALVK OPiN li^ht 
(^T'^r;}  corner: or.     (Jl^ht 
L'o^r. off.) 

NO'fEj At. this po.int,  ,-11 li-'h'.c 3.i3tod und^r 0B3äRVATI0\ 2'..r through 24,5 
aiioal-i bo off. 

rORM   A-237 
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2^.6    Preeu EMERGENCY button.   (Release.) 

2^.7    Throw the PUMP INLET LR-3 switch 
to the open position.   (Release.) 

24.Ö    Throw the PUMP INLET IR-3 switch 
to the CLOSE position,   (Release.) 

2^,9    Throw the THROTrLE LCI switch to 
the open position.   (Release.) 

24.10 Ihrow the A-B VALVE switch to 
the close position,     (Release.) 

24.11 Throw the FILL & DRAIN VALVE switch 
to the dlose position.   (Release.) 

PAGE 2^ 
REPORT N0.AZN-27-rO8 
MODEL /3i':-65 

OBS^RVATIO.N 

(a) EMERGENCY light  (red)  coiiiea on. 

(b) OPERATIONAL POWER ON light 
(green)  goes off. 

(c) OVERBOARD Lfi-l OrEN light 
(green)  conies on. 

(d) T4R0TTLE LC-1 CLOSED light 
(ambnr)  cornea on. 

(e) PUMP INLET LR-3 CLOSED light 
(aniber)  corr.es or. 

(f) DUMP VALVE OPEN light  (green) 
oomoa on. 

(g) A-B VALVE OPEN light  (green) 
coifles on. 

(h)     FILL & DRAIN VALVE OPEN light 
(green)   comes on. 

(a)     PUMP INLET LR-3 CLOSED light 
(amber) goes off. 

(a)    PUMF INLET l.R-3 Ci-OSED light 
(amber)  comes on. 

(a) TIfRCTTLE LC-1 CLOSED light 
(amber)'goes off,     (Light 
coraoü on,) 

(b) PHROTTLE LC-1 OPEN light  (green 
comes on.    (Light goes off.) 

(a)    A-B VALVE OPEN light   (green) 
goes off.     (Light comes on.) 

(a)     FILL & DRAIN VALVc; OP^ Ught 
(green) goes off.    (Light 
comes on.) 

'ORM *-as7 
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24.1*    Throw the DUMP VALV.::  switch  to 
ths clo.ie poaitior.,     (Release.) 

24.J3    Throw the DUMP VALV/, switch 
to the opon posi t,:l jr.   (Reloftse.) 

2U.IA.    Throw tho DfKP VAi.VK awltch to 
the close posit-ior.   (hflioase,) 

24.15    Press and hold EMERGEDCY REUET 
butt n. 

24J.6    Release ii^RGEr.CY RKit.r button. 

24.17 Throw the PUMP INLbT LR-3 switch 
to the open positvor .   (Relense.) 

24.18 Throw th^  /TU &■ DR/.IN VALVE 
switch to the close position. 
(Relense.) 

PAGE 25 
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ORSLRVATICN 

(n)    DUMP V/'IVt OPftN light  (green) 
goes off. 

(bj    TAP VM.X'b. Ci.OSiiD light (amber) 
coxoes on. 

(D)    DUMP VALVF, Ci.OJED light  (amber) 
goes off. 

(b)    DLViP VA:.Vd. OPLN light  (green) 
comeri or. 

in)    Dl'^lP VAIVH, OPEN light  (green) 
goes off. 

(b)    DUMP VALVE CLOSED light  (amber) 
co.nos on. 

(a) EMERGEI'.CY light (red) goes off. 

(b) TUROTTLr, LC-1 CLOJED light 
(pjr.ber) goes off. 

(c) OVERBOARD JuK.-l OPEN light 
(^reen)  goes off. 

(d) DUMP VAJ.VE CLOSED light  (amber) 
goes off. 

(e) A-.D VAi.VE OPEN light  (green) 
goes off. 

(a)    OPERA rTOtsftL PO^ER ON light 
(green)  comes on. 

(«0    PUMP UR-3 VAJ.VE CE0ÖED light 
(aiuber) goes off. 

(a)    VIU  Ä DH/^li; VALVE OPEN light 
(green)  goec off. 

••0"M  A-JJ7 
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OP-RATION 

24.19 Remove the following Jumpers: 

P1.09-V to P11C-G (step If. 3) 
P109-Q to P11C-N (step 1.1.5) 
P1C9-.P to Pl.lC-H (step 11.5) 
P1C9-K to P109-e  (step 21.3) 

O'vlEPV.vriON 

(p)    No Jndicntion. 

Liquid_'"'^'gon J.eyp}   Indicatory 

25.C 

25.1 

25.2 

25.3 

25.4 

25.5 

25,6 

25.7 

Throw the A-B VALVE switch 
to the open position. (Re- 
lease. ) 

Disconnect plug P1C2 from the 
Propel.)ant Level Control Uni t, 
(7-43022) in the Cabinot-Ampilfior 
RQCJC (7-68371) in the Transfer Room. 
Connect ohnuueters between pins n 
and ü, p and k, u and k,  v wi k 
on P1C2.     (Remove after st^p 25.1). 

Throw the four LIQUID OXYGEN LbVW. 
PR0BÜS switches on the Propsllnnt 
Level Simulator Panel in the SIGi.^L 
PJ^POWDKR Trailer to the LIQUID 
position. 

Throw the four LIQUID OXYGEN LEVEL 
PROBES switches to the GA3 position. 

Throw the four LIQUID OXYGgN LEV?.! 
PROBES switches to the FAIL position. 

Connect ohmmeters between pins 
x and c, w and c,  3 and c, r 
and c on P1C2,     (Remove after 
step 25.8.) 

Throw the five FUEL LEVEL PROBES 
switches to the LIQUID position. 

Throw the five FUEL LEVEL PROBclS 
switches to the GAS position. 

(;>.)    A-B VALVPJ OPhiN light  (green) 
comes or;, on the :Li..nid 
Oxygen T::r>.ing 'Jonsol^. 

(a)    No indications. 

(a)    All meters indicnte Z,2 ohjaa. 

(a)    All meters indlcnte 1C ohms, 

(a)    All meters indicate an open 
circuit, 

(a)    No indicationsJ 

(a)    All meters indicate 47 ohms. 

(a)    All meters indicate 10 ohms. 

'ORM   A-2J7 
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OPERATION 

25.3    Throw the five F,EL LiVEL 
PR0DE3 switches to the FML 
position. 

25,9    Apply 4-28 volts da to pin J of 
P102.     (Remove after atop 25.16.) 

25.1C Apply +28 volts dc to pin H of 
P102.     (Remove after step 25.15.) 

25.11 fhrow the A-B VALVE switch on 
the Liquid Oxygen Tenking Cortrol 
Console to the open position, 
(owltch retiims to center when 
released.) 

25.12 Throw the FILL & DRAIN VALVE switch 
to the close position.     (Switch 
returns to the center position 
when released.) 

25.13 Throw the DUMP VALVE switch to 
the close position.     (Lwltch 
returns to center position when 
released.) 

25.14 Press the EMERGENCY button on 
the Liquid Oxygen Tanking Control 
Console, (After observations are 
coraploted, press the RESET button.) 
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OBSERVATION 

(a)    All meters indicate an open 
circuit. 

(a)    95% light (red) cornea on. 

(a) OVERFILLED light (red) comes 
on, 

(b) 95%  light (red) goes off, 

(c) A-B VALVE OPEN light (green) 
goes off. 

(d) FILL & DRAIN VALVE OPEN light 
(green) cornea on, 

(e) DUMP VALVE OPEN light (green) 
comes on, 

(a) A-B VALVE OPEN light (green) 
comes on,  (Light goes off 
when switch is released,) 

(a) FILL & DRAIW VALVE OPEN light 
(green) goes off, (Light 
comes on when switch is 
released,) 

(a) DUMP VALVE OPEN light (green) 
goes off,  (Light comes on,) 

(b) DUKP VALVE CLOSED light 
(amber) comes on. (Light 

_ goes off,) 

(a) EMERGENCY light (red) comes 
on, (Light goes off,) 

(b) TEST POSITION ON light (green) 
goes off,  (Light comes on,) 

(c) OPERATIONAL POWER ON light 
(green) goes off, (Light 
comes on,) 

^ii 
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pPüRATION ODoERVATIO« 

, 
(d) A~B VALVE OPiW light (green) 

co;nös on,  (Light goes off.) 

25.15 Remove +28 volts dc applied to (a) OVERFILL light (red) goes off. 
pin H of P102. 

(b) "95^" light (red) comes on. 

25.16 Remove +28 volts dc applied to (a) "95^" light (red) goes off. 
pin V of P102. 

25.17 Throw the DUMP VALVS switch to (a) DUMP VALVE OP&W light (green) 
the close position. (Rele^sn,) goes off. 

(b) DUMP VALVE CLOSED light (amber) 
comes on,  (Light goes off,} 

25.18 fnrow the FILL u DRAW VALVei (a) FILL & DRAIN VALVE OPEA light 
switch to the cljse position. (green) roes off. 
(Release.) 

25.19 Remove the following jumpers: (a) Wo panel indication. 

P106-H to P105-y (step 7.10) 
P106-B to P105-T (step 9.4) 

The two jumpers on the Contractors 
Remote Control Panel in the Block- 
house (step 6.1). 

25.2G Remove the +28 volts dc from the (a) No panel indication. 
terminal 12 at the Contractors 
Remote Control Panel in tho 
Blockhouse (step 6.6), 

25.21 Using an ohmmeter and a jumper (a) Meter indicates circuit 
checks the continuity of the wires continuity in ail cases. 
originating from the following pins of 
P102 to their respective teminating 
points in the Blockhouse: Pins A, D, 
C, D, E, F, G, L, M. H,  0. P, Q, R, 
S, T, U, V, Y, Z, and a. 

25.22 Connect one end of an ohniffieter to pin is) Meter indicates circuit 
e of P1C2 and one end of a jumper to continuity in all cases. 
pin m of P2C2, located in the Fuel 
Console in the BlocWiouse, Connect 
the other end of the ohmmeter and 
jumper to the pins as iniiceted below, 
in their respective order. 

t 
i 
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OPERATION 

25.22 (Con't.) 

OBSERVATION 

(e) 
(b) 
(c) 

Ohmmeter 

f 
X 
w 

Jumper 
Pin 

k 
n 

P 

Remove the ohmmeter and jumper. 

26.0 

26.1 

Connect Li volts dc between 
pins i (+) and X (-) of P109 
at the liquid Oxygen Transfer 
Unit. 

Disconnect the 14, volte dc 
(step 26.C). 

Throttle Valve Meter 

(a) 

(a) 

THROTTLE VALVE METER on the 
Liquid Oxygen Tanking Meter 
Panel indicates full scale 
deflection. 

TffROTTLE VALVE I1ETER indicates 
zero deflection. 

Storage Tank pressure dieter 

In the following steps, if the Lox Storage Tank Pressure 
Recorder ha» been removed from the Calibrating System, 
install a jumper between terminals 3 and 4 on the 
Calibrating Panel.   (Z123) 

27.0 

27.1 

27.2 

Mechanically adjust the Storage 
Tank Pressure Meter and the Lox 
Storage Area Pressure Recorder 
(if available) to zero PSI. 
(Located in the Blockhouse.) 

Connect the Storage Tank Pressure 
Transducer (located in the Lox 
Storage Area) to a pressure 
signal source and throw the 
RW1-CALIB switch (located on 
the Pressure Calibration Panel) 
to the RUN position. 

With zero pressure on the Liquid 
Oxygen Storage Pressure Transducer, 
rotate tna ZERO ADJ. until the 
Storage Tank Pressure ileter and 
the Tanking Pressure Recoxxler 
(if available) indicate zero PSI. 

(a) Check gauge at tha pressure 
source. 

(a) No panel indication necesaary« 

(a) Meter indicates correct reading. 

-.■v 

v. 
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27.3 

27.4 

2785 

27,6 

27.7 

OPERATION 

Adjust  r.he pressure signal 
source connected to the storage 
Fressure Transducer for 5C PSI 
on the Transducer, 

Adjust the FULL SCALE ADJUST 
control as required while ob- 
serving the correct meter indica- 
tions. 

Throw the RUN-CALIB. switch to 
the CALIB. position. 

Adjust the CALIB-3TD. Control on 
the Calibrating Panel while ob- 
serving the correct uieter indica- 
tion.    Lock this control after 
performing the adjustment. 

Throw the RUN-CALIB. switch to 
the OFF position.    Disconnect 
the pressure signal source 
connected !.n step 27.1. 
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OBSERVATION 

(a)    Check gauge at the pr&asure 
source. 

(a)    STORAGE TANK PRESSURE meter 
indicates full seals deflec- 
tion. 

(a)    No panel indication necessary. 

(a)    The LIQUID OXYGEN RECORDER 
indicates two major divisions 
less than full scale deflec- 
tion. 

(u)   No panel indication necessary, 

Missile Tank Level Indicator 

23.0 

28,1 

Insert a d-c voltmeter (0-30) 
into the jacks provided on the 
Propellant Level Simulator panel 
in the SIGNAL RE3P0NDER Trailer. 
Throw the POWER switch (Simulator 
Panel) to the ON position. Throw 
the POLARITY switch (Simulator 
Panel) to the NEC. position. Turn 
the NEG. ADJ. Control (Simulator 
Panel) until the voltmeter (Simu- 
lator Panel) indicates -20 volts. 
Connect a dc voltmeter across pins 
y and K on P102, (Remove after 
step 28.^.) 

Turn the NEG. ADJ. control (Simu^ 
lator Panel) until the voltmeter 
(Simulator Panel) indicates zero 
volts. 

(a) FOAER ON light (green) comes 
on. 

(b) Voltmeter indicates 2C volts. 

(a)    Voltmeter indicates zero volts. 

'OHM  A-11T 
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26.2 

.28.3 

28U 

28.5 

OF^RATIQN 
/ 

Throw the POLARITY switch  (Simulator 
Panel) to the POJ. position.    Turn 
the POS; AüJ.   (Simulator Panel) 
until the voltmeter  (^imulritor 
P&nel) indicates +5 volta. 

Apply 410 volta dc to pin K of 
P102. 

Apply +20 volts dc to pin K of 
P102v 

Apply +22.5 volts dc to pin K 
of P102,    (Remove voltage.) 

CBShRVATION 

(a)    Voltmeter indicates 5 volts. 

(a)    MIJS1U TAi«K LEVEL INDlCArOR 
indioatea B0%,  (Liquid Oxygen 
Tprking i-ieter Pan<0..) 

(a)    illoSIL^ TAiXK LEVEL lUDICAfüR 
indicates 10C%. 

(a)    iCTooILE TAM UM£L INDICATOR 
indicates 105?. 

NOTE 

Potentiometers R13 and Rll in the Liquid 
Oxygen Tanking meter panel should be ad- 
justed to obtain the indicated observation 
if necessary. 

&gte.rc Wli-iflfl 

29.0 

29.1 

29.2 

29.3 

29.4 

Disconnect P102 from J102, 
(Amplifier Rack Cabinet) 
Disconnect P76B from J76 
(Liquid Oxygen Tanking 
Control-Meters Console). 

Connect an olanmeter between 
pina K and G on P76B. 

Connect a d-c voltmeter across 
pins R (+) and X (-) of P110 
at the Liquid Oxygen Transfer 
Unit.    Leave meter connected 
through next step. 

Install a jumper between pins K. 
and D of 763 at the Liquid   Oxj-gen 
Tanking Control-^ters Console. 
(Remove jumper afver observa^ionw) 

Connect a d-c voltmeter across pins 
k (+) and S (-) of P110.    (Mintain 
this connection during the following 
step,) 

(a)    ho .panel indication necessary. 

(H;    Keter indicates circuit 
continuity, 

(a)    Meter indicates «ero volts. 

(a)    neter (step 29.2) indicates 
28 volts dc.    (heter Indicates 
zero volts.) 

(a)    Meter indicates zero volts. 

'OKM   »-i37 
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296 5    Install a jumper between pina 
L and E of P76P,     (Re:nove 
jumper after observation.) 

OBSfaRVATICN 

(a;     iXeter  (step 29,i)  indicates 
28 voHa de»    (Meter indicates 
zero volts.) 

Satisfactory coapletion of the foregoing procedure indicates that the 
electrical controls of the Liquii Oxygen Tanking Control oystem are valid. 
Return all  switches to their normal posioi.jfifl, disconnect PH test equipment 
and jumpers, secure the power sources, and return the system to its normal 
secured state. 

'OPM A-alT 
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ätaap 

PreDaration   GOi-lPLETE 

1.0 

2.0 

3.0 

4.0 
l 
5.0 

6.0 

7.0 

8.0 

9.C 

10,0 

11.0 

12.0 

13.0 

U.O 

15.0 

16.0 

17.0 

16.0 

Panal Power  - AVAILABLE 

Liquid Oxygen Missile Valve  Heaters Circuit - - - SATIJ?ACT0RY 

Vent and Pressurlzation Valves Circuit ------ SATISFACTORY 

Valve Panel Lights Circuits SATISFACTORY 

Super Cooler Liquid Nitrogen Supply Circuit   SATISFACTORY 

Dump Valve Circuit ......  SATISFACTORY 

Fill & Drain Valve Circuit   SATISFACTORY 

Operational Power Bus Circuit     SATISFACTORY 

Airborne Val/e Circuit   SATISFACIüRY 

Pump Inlet Valve Circuit   SATISFACTORY 

Throttle Valve Circuit   -   SATISFACTORY 

Pump LC Circuit ---- - .   SATISFACTORY 

Pumps LA and LB Circuit - SATISFACTORY 

Bypass Valves Switch Circuit   SATISFACTORY 

Outlet Valves Switch Circuit   SATISFACIORY 

Cooler Inlet Valves Switch Circuit   SATISFACTORY 

Pump Outlet Valve Circuit     SATISFACTORY 

Gravity Return Valve Circuit   --- SATISFACTORY 

roctoi *.is» 
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TEST DATA  SHEET 
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Pump LC Zpeed Control Circuit JATJuiFACrOW 

Punp Return Valve Circui1, - -  . SATISFACTORY 

Overboard'Vfllve Circuit   ~ - -   SATISFACTORY 

PrB-Fill Circuit _--..-.    -_-„__ -.. SATISFACTORY 

Step 3 Permla3ion Circuit _-.-_.._....--. ATIoFACTüRY 

Emergency Circuit ~ SAiloFACTORY 

Liquid Oxygen Level   Circuit --..----»-„-„ SATISFACTORY 

Throttle Valve Meter Circuit    - - _ -,...- SATISFACTORY 

Storage Tank Pressure ^etar Circuit -— SATliFAGTJRY 

Mssile Tank Level Indicator Circuit  - SAriSFACi'.;RY 

System Wiring Circuit.? .- > - iATUFACroRY 
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